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We can detect gas flows by

1. trace species' kinematics

2. effects on trace species’
abundances

3. effects on solid particles



1. trace species' kinematics



1. trace species' kinematics T from millimeter lines
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Nonmal et Flux

1. trace species' kinematics i from millimeter lines
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1. trace species' kinematics i from millimeter lines
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1. trace species' kinematics T from millimeter lines
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Normalized flux

1. trace species' kinematics i from infrared lines
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1. trace species' kinematics i from infrared lines
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1. trace species' kinematics i and magnetic fields!
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2. effects on trace species’
abundances



2. effects on trace species' abundances 1 water
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Fig. 1. Spectra of para-H,0
111'000 (A) and OrthO'Hzo 110'
1o; (B) obtained with HIFI on
the Herschel Space Observatory
toward the protoplanetary disk
around TW Hya after subtraction
of the continuum emission. The
vertical dotted lines show the
system’s velocity of +2.8 km s™*
relative to the Sun’s local en-
vironment (local standard of
rest).
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2. effects on trace species' abundances I water
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